Natural and engineered polyhydroxyalkanoate (PHA) synthase: key enzyme in biopolyester production.
With the finite supply of petroleum and increasing concern with environmental issues associated with their harvest and processing, the development of more eco-friendly, sustainable alternative biopolymers that can effectively fill the role of petro-polymers has become a major focus. Polyhydroxyalkanoate (PHA) can be naturally produced by many species of bacteria and the PHA synthase is believed to be key enzyme in this natural pathway. Natural PHA synthases are diverse and can affect the properties of the produced PHAs, such as monomer composition, molecular weights, and material properties. Moreover, recent studies have led to major advances in the searching of PHA synthases that display specific properties, as well as engineering efforts that offer more efficient PHA synthases, increased PHA compound production, or even novel biopolyesters which cannot be naturally produced. In this article, we review the updated information of natural PHA synthases and their engineering strategies for improved performance in polyester production. We also speculate future trends on the development of robust PHA synthases and their application in biopolyester production.